Gauthier KM, Olson L, Harder A, Isbell M, Imig JD, Gutterman DD, Falck JR, Campbell WB. Soluble epoxide hydrolase contamination of specific catalase preparations inhibits epoxyeicosatrienoic acid vasodilation of rat renal arterioles. Am J Physiol Renal Physiol 301: F765-F772, 2011. First published July 13, 2011; doi:10.1152/ajprenal.00201.2011.-Cytochrome P-450 metabolites of arachidonic acid, the epoxyeicosatrienoic acids (EETs) and hydrogen peroxide (H 2O2), are important signaling molecules in the kidney. In renal arteries, EETs cause vasodilation whereas H 2O2 causes vasoconstriction. To determine the physiological contribution of H 2O2, catalase is used to inactivate H2O2. However, the consequence of catalase action on EET vascular activity has not been determined. In rat renal afferent arterioles, 14,15-EET caused concentrationrelated dilations that were inhibited by Sigma bovine liver (SBL) catalase (1,000 U/ml) but not Calbiochem bovine liver (CBL) catalase (1,000 U/ml). SBL catalase inhibition was reversed by the soluble epoxide hydrolase (sEH) inhibitor tAUCB (1 M). In 14,15-EET incubations, SBL catalase caused a concentration-related increase in a polar metabolite. Using mass spectrometry, the metabolite was identified as 14,15-dihydroxyeicosatrienoic acid (14,15-DHET), the inactive sEH metabolite. 14,15-EET hydrolysis was not altered by the catalase inhibitor 3-amino-1,2,4-triazole (3-ATZ; 10 -50 mM), but was abolished by the sEH inhibitor BIRD-0826 (1-10 M). SBL catalase EET hydrolysis showed a regioisomer preference with greatest hydrolysis of 14,15-EET followed by 11,12-, 8,9-and 5,6-EET (V max ϭ 0.54 Ϯ 0.07, 0.23 Ϯ 0.06, 0.18 Ϯ 0.01 and 0.08 Ϯ 0.02 ng DHET · U catalase Ϫ1 · min Ϫ1 , respectively). Of five different catalase preparations assayed, EET hydrolysis was observed with two Sigma liver catalases. These preparations had low specific catalase activity and positive sEH expression. Mass spectrometric analysis of the SBL catalase identified peptide fragments matching bovine sEH. Collectively, these data indicate that catalase does not affect EET-mediated dilation of renal arterioles. However, some commercial catalase preparations are contaminated with sEH, and these contaminated preparations diminish the biological activity of H 2 O 2 and EETs.
(AA) (3, 17, 27) . In many vasculatures, EETs mediate vasodilation through activation of smooth muscle large-conductance calcium-activated potassium (BK Ca ) channels (1, 18, 19, 31) . Alternatively, an endothelial cell autocrine effect of EETs has been noted with EETs increasing intracellular calcium through transient receptor potential (TRP) channel translocation and activation of endothelial small-conductance (SK Ca ) and intermediate-conductance (IK Ca ) channels (9, 10) .
EETs are hydrolyzed by soluble epoxide hydrolase (sEH) to produce dihydroxyeicosatrienoic acids (DHETs) (29) . In human coronary arteries and rat renal afferent arterioles, DHET relaxations are less potent than the corresponding EET regioisomer (16, 18) . Thus sEH metabolism of EETs with subsequent DHET formation could regulate EET bioavailability and consequently EDHF activity.
H 2 O 2 is formed from the dismutation of superoxide (O 2 · Ϫ ). In vascular endothelial cells, a likely source of H 2 O 2 is the superoxide dismutase (SOD) family of enzymes (24, 25) . Besides the coronary circulation, H 2 O 2 mediates EDHF activity in human mesenteric and mouse mesenteric arteries (22, 24) . In contrast, in isolated rat renal arteries, H 2 O 2 functions as an endothelium-derived contracting factor (12) . To examine the role of H 2 O 2 , catalase is often employed as a pharmacological tool to decompose H 2 O 2 and limit its availability.
The initial purpose of this study was to determine whether EET activity in renal arteries is altered by H 2 O 2 . In rat renal afferent arterioles, we observed that catalase reduced EET dilations, but this effect varied depending upon the specific commercial catalase preparation. In vitro analysis was performed to examine the chemical interaction of EETs with catalase. We provide evidence that EET stability and EET dilations of renal afferent arterioles are not altered by catalase per se. Alternatively, contamination of select catalase preparations by sEH catalyzes EET hydrolysis. Thus sEH contamination is responsible for decreasing EET bioavailability and consequently for limiting EET vascular activity in the presence of certain catalase products.
MATERIALS AND METHODS

Vascular Activity
Experiments were carried out according to the guidelines of the Medical College of Wisconsin Institutional Animal Care and Use Committee. Male Sprague-Dawley rats weighing 296 Ϯ 6 g (Charles River Laboratories) were used. Experiments were conducted using the in vitro perfused juxtamedullary nephron preparation described previously (16) . Isolated kidneys were perfused with renal artery perfusion pressure set to 100 mmHg. A single afferent arteriole was chosen from each kidney for each experiment. Following a 20-min equilibra-tion, a control diameter was determined. Phenylephrine (0.5 M) was added to decrease the diameter by 50%. Thereafter, diameter responses to 14,15-EET (0.001-1 M) were determined. Catalases, Sigma bovine liver (SBL; 1,000 U/ml) or the Calbiochem bovine liver (CBL; 1,000 U/ml) or trans-4- [4-(3- 
Catalase Incubations
Incubations were performed in 1 ml HEPES buffer (in mM: 10 HEPES, 150 NaCl, 5 KCl, 2 CaCl 2, 1 MgCl2, and 6 glucose, pH 7.4). SBL catalase (5, 50, 500 U/ml) was incubated in HEPES for 5 min at 37°C.
3 H-14,15-EET (10 l) was added, and the samples were incubated for an additional 30 min. For metabolite mass spectrometry analysis, EET regioisomers (10 M) were incubated in HEPES buffer as above with 500 U/ml SBL catalase. For EET regioisomer hydrolysis assays, EETs were incubated in HEPES for 5 min. SBL catalase (100 U/ml) was added, and the incubation was continued for an additional 30 min. All other hydrolysis assays were performed with 14,15-EET (10 M). In some instances, the catalase inhibitor 3-amino-1,2,4-triazole (3-ATZ; 10, 25, 50 mM) or the sEH inhibitor BIRD-0826 (1, 5, 10 M) was added with the catalase. Similar incubations were performed using different commercial catalase preparations [500 U/ml, SBL, Sigma mouse liver (SML), Sigma human erythrocytes (SHE), Sigma Aspergillus niger (SAN), Calbiochem bovine liver (CBL)] (Table 1) . Ethanol (95%, 333 l) was added to all samples to quench the reactions. Samples were extracted by solid-phase extraction (Varian C 18 extraction columns) as previously described (28) , dried under N2 gas, and frozen.
Reverse-Phase HPLC [ 14 C]AA and 3 H-14,15-EET metabolites were resolved by reversephase HPLC as previously described (28) . Briefly, sample extracts were dissolved in 200 l acetonitrile-H 2O-acetic acid (50:50:0.01). Samples were separated on a Nucleosil-C18 column (5 m, 4.6 ϫ 250 mm) using a 40-min linear solvent gradient from 50% solvent B (acetonitrileϩ0.1% glacial acetic acid) in solvent A (H 2O) to 100% solvent B. The flow rate was 1 ml/min. The effluent was collected in 200-l fractions (5 fractions/min), and radioactivity was counted using liquid scintillation spectrometry.
For EET hydrolysis assays, standards and samples were resolved and measured by a Phenomenex Kromasil C 18 column (2.0 ϫ 250 mm) and a Hewlett-Packard 1090 Series II liquid chromatograph (Hewlett-Packard, Palo Alto, CA). The flow rate was 0.2 ml/min. Solvent A was deionized water with 0.1% glacial acetic acid, and solvent B was acetonitrile with 0.1% glacial acetic acid. The program consisted of a linear gradient from 55 to 60% B over 10 min, 10 min at 60% B, a linear gradient from 60% to 75% B over 15 min, and a linear gradient of 75-100% over 5 min. Absorbance (235 nm) was recorded with a UV diode array detector and analyzed with Chemstation software. 15-HETE (1 g) was added to each sample and served as an internal standard. A DHET standard curve was used to quantify DHET metabolites. Each regioisomer was tested in triplicate, and data are presented as means Ϯ SE.
EET Metabolite Mass Spectrometry
Liquid chromatography-mass spectrometry (LC-MS) was performed (Agilent 1100 LC/MSD, S1 model) as previously described (26) . Corresponding deuterated EETs ([ 2 H8]-EETs) were added to the samples as an internal standard. Samples were separated on a reversephase C18 column (5 m, 2 ϫ 150 mm, Kromasil). The mobile phase was H2O-acetonitrile with 0.005% acetic acid and a flow rate of 0.2 ml/min. Nitrogen was used as the drying gas (12 l/min, at 350°C). Detection was done in the negative scanning mode.
Electrophoresis and Coomassie Staining
Protein from each catalase preparation (5 g) was loaded onto a 12% Tris · HCl gel. The gel was developed for 1 h at 150 V and subsequently washed in H2O for three 5-min intervals. The washed gel was incubated in Coomassie stain for 1 h and washed for 72 h in H2O.
Western Immunoblotting
Proteins from each catalase preparation (100 g each) were loaded onto a 12% Tris · HCl gel and resolved at 100 V for 1 h. Proteins were transferred to a nitrocellulose membrane. Nonspecific binding was blocked with 5% milk in Tris-buffered saline (TBS; buffer containing 20 mM Tris base, 150 mM NaCl, 0.1% sodium azide, and 3% bovine serum albumin) containing 0.1% Tween (TBST) for 2 h at room temperature. Membranes were washed in TBST and incubated with rabbit anti-sEH antibody (1:2,000 in 5% TBST, kind gift from Dr. Bruce Hammock, UC Davis, Davis, CA) overnight at 4°C. The membranes were rinsed with TBST buffer, incubated with horseradish peroxidase-conjugated goat anti-rabbit antibody (1:2,000 in 5% milk in TBS) for 1 h at room temperature, and washed with TBS buffer. Immunoreactive bands were identified using the Renaissance chemiluminescence detection kit and Kodak BioMax ML film.
Protein Mass Spectroscopy
Sample preparation. From the SDS-PAGE gel, the SBL catalase protein bands at ϳ57 kDa (1-mm segments) were cut, minced, and placed into a low binding Eppendorf tube. Gel segments were washed with 10 volumes of distilled water (ϳ200 l) for 10 min with sonication. The segments were equilibrated with 200 l of 25 mM ammonium bicarbonate (NH 4HCO3, pH 8.0) with sonication for 10 min. The supernatant was discarded, and the remaining gel particles were dried (ϳ10 min in a vacuum centrifuge). Gel slices were digested in 25 l trypsin (20 ng/l, Promega) in 25 mM NH 4HCO3 for 16 h at 37°C. Digest solution was extracted with one volume (35 l) 80% acetonitrile in 1% formic acid with sonication for 20 min. Peptides were dried and resuspended in 16 l distilled water with 0.1% formic acid, passed through a C 18 ZipTip, and eluted in 50% acetonitrile in water with 0.1% formic acid.
LC-Fourier transformed ion cyclotron resonance MS. LC analysis was performed on an Agilent 1100 LC system connected to an IonSpec 7.0 Tesla Fourier transformed ion cyclotron resonance MS (FTMS), which was controlled using IonSpec Omega software. A Proteo 90A column (Jupiter, 150 ϫ 0.50 mm, 4 m) was used to separate the peptides. The mobile phase consisted of solvent A (0.1% formic acid in H 2O) and solvent B (0.1% formic acid in acetonitrile) with a gradient of 10% B at 0 min to 100% B at 60 min. The flow rate was set to 10 l/min, and run time was 85 min. Probe and ESI chamber heaters were 80°C, and the source heater was 130°C. The FTMS was operated in the positive mode. The ion guide was optimized for 700 m/z. The peptide calibration mixture contained angiotensin II, bombesin, substance P, and melitin. The data-dependent function of the Omega software was used to acquire the MS/MS data. Precursor ions were dissociated by sustained off-resonance irradiation (SORI). Nitrogen gas was used for fragmentation. Transients of both the MS and MS/MS data were collected. Backward database searching. The PubMed Protein website was used to obtain the amino acid sequences of bovine catalase and sEH. Theoretical trypsin digestions (2 missed cleavage sites allowed) were determined using the Peptide Cutter Program (http://us.expasy.org/ tools/peptidecutter) to acquire possible tryptic fragments. These were compared against the list of deconvoluted masses in the MS data. Theoretical fragments of peptides dissociated for MS/MS were generated using the fragment ion calculator (http://db.systemsbiology.net: 8080/proteomicsToolkit/FragIonServlet.html). Resulting possible fragment ions were compared against ions generated by MS/MS.
Data collection. MS spectra 48 -81 were summed, and the resulting spectrum was deconvoluted. Masses were submitted to the MASCOT search engine using the MSDB database. Two missed cleavages and a 1.5-Dalton peptide mass tolerance was allowed. Similarly, MS/MS data selected and dissociated by the Omega software between spectra 48 and 81 were submitted to MASCOT.
Epoxygenase Activity Assay
CYP2C9 microsomes (250 pM, BD Gentest Supersomes, Franklin Lakes, NJ) were incubated in 400 l assay buffer of the following composition: 0.05 M Tris · HCl, 0.15 M KCl, 0.01 M MgCl 2 ·6H2O, pH ϭ 7.5 with no catalase or with either CBL and SBL catalase (500 U/ml) at 37°C for 10 min in a shaking water bath. Isocitrate (1 mM), isocitrate dehydrogenase (0.025 U/ml), AA (10 Ϫ7 M), 3 l 14 C-AA, and NADPH (0.4 mM) were added, and the samples were incubated at 37°C for an additional 30 min. Ethanol (25% final concentration) was added to quench the reactions. All samples were extracted and separated with reverse-phase HPLC as previously described (28) . EET/DHET ratios were estimated by summing the total radioactive counts under the respective peaks.
Materials
The various commercial catalase preparations are described in Table 1 . EETs and 3 H-EETs were synthesized using published methods (3, 7, 28) . All chemicals were purchased from Sigma unless noted otherwise. The sEH inhibitor tAUCB was a gift from Dr. Bruce Hammock (Univ. of California-Davis).
Statistical Analysis
Data were evaluated using a one-way ANOVA with repeated measures when applicable. Differences between group means were determined using a Newman-Kuels multiple range test. P values Ͻ0.05 were considered statistically different. All values are reported as means Ϯ SE.
RESULTS
In buffer-perfused and pressurized rat renal afferent arterioles, 14,15-EET caused concentration-dependent dilations (Fig. 1, maximum dilation ϭ 45 Ϯ 9%) . The dilations were not altered by pretreatment with the CBL catalase (1,000 U/ml) but were significantly inhibited by the SBL catalase (1,000 U/ml, maximum dilation ϭ 25 Ϯ 6%). Dilations to 14,15-EET in the presence of the SBL catalase were restored to control values by the sEH inhibitor tAUCB (1 M, maximum dilation ϭ 49 Ϯ 12%). This suggests that the SBL catalase contains an enzyme that metabolizes the EET to a less vasoactive metabolite.
3 H-14,15-EET was incubated with SBL catalase (5, 50 and 500 U/ml). Metabolites were extracted, separated by reverse-phase HPLC, and radioactivity was counted. With 5 U/ml SBL catalase ( Fig. 2A) , only one radioactive peak was observed that comigrated with the 14,15-EET standard. With higher catalase concentrations (Fig. 2, B and C) , a more polar peak was evident. Only the polar peak was observed when the EET was incubated with 500 U/ml catalase (Fig. 2C) .
LC-MS analysis was separately performed to identify the SBL catalase metabolites of 14,15-EET as well as metabolites of 11,12-, 8,9-, and 5,6-EET. EETs and the corresponding metabolites eluted as two distinct peaks: 15.0 and 33.7 min, 16.7 and 36.1 min, 18.1 and 36.9 min, and 19.8 and 37.8 min, for 14,15-, 11,12-, 8,9-, and 5,6-EET, respectively. The 33-to 38-min peaks were consistent with the elution time of EET standards and the 15-to 20-min peaks comigrated with the DHET standards. 14,15-EET eluded the column at 33.7 min (Fig. 3A) and demonstrated an [M-1] ion with a mass/charge (m/z) of 319 (Fig. 3B) . The hydrolysis metabolite of 14,15-EET eluded the column at 15.0 min and demonstrated an [M-1] ion with an m/z of 337 (Fig. 3C) . This is consistent with the molecular mass of 14,15-DHET. The other EET regioisomers produced similar results (data not shown).
We evaluated the effect of other commercially available catalase preparations on 14,15-EET hydrolysis. Properties of these preparations are listed in Table 1 . There were no differences between control incubations without catalase or incubations with the CBL, SHE, and SAN preparations (Յ 0.3 g DHET/U catalase, Fig. 3D ). Significant DHET production was measured in incubations with the SBL and SML preparations (Ն16.0 g DHET/U catalase). Of note, EET hydrolysis was limited to liver-derived catalase preparations obtained from Sigma with low catalase specific activity.
The rate of EET hydrolysis by the SBL catalase demonstrated regioisomer specificity. For the 30-min incubation, DHET production was greatest for 14,15-followed by 11,12-, 8,9-, and 5,6-EET (Fig. 4A) . This reflects hydrolysis rates of 0.54 Ϯ 0.07, 0.23 Ϯ 0.06, 0.18 Ϯ 0.01, and 0.08 Ϯ 0.02 g DHET/U catalase/min for 14,15-, 11,12-, 8,9-, and 5,6-EET, respectively. This profile is similar to EET hydrolysis by purified sEH (27) . Together, these results suggest that sEH contamination of the SBL catalase is responsible for the observed EET metabolism.
To further clarify the role of sEH and catalase in the observed hydrolysis, 14,15-EET hydrolysis assays with the SBL catalase were repeated in the presence and absence of either the catalase inhibitor 3-ATZ (10 -50 mM) or the sEH inhibitor BIRD-0826 (1-10 M). 14,15-DHET production did not differ between the control and samples treated with 3-ATZ (Fig. 4B) . Conversely, BIRD-0826 caused concentration-dependent inhibition of 14,15-DHET production (Fig. 4C) . These results further indicate that EET hydrolysis to DHET is due to sEH activity and not catalase activity.
The various catalase preparations were examined by electrophoresis and Coomassie staining for protein content and Western immunoblotting for sEH expression. Coomassie staining (Fig. 5A ) revealed prominent bands between 50 and 75 kDa in the SBL, C40, and SHE preparations, corresponding to the ϳ60-kDa mass of catalase and mammalian sEH. Multiple bands or streaking was seen in all preparations except the SHE preparation. Strong sEH expression (57-kDa band) (Fig. 5B) was observed in the SBL and SME catalase preparations.
Notably, these preparations also demonstrated significant EET hydrolysis.
The 57-kDa band from lanes loaded with the SBL catalase were cut from the gel and prepared for LC-FTMS for protein identification. MS analysis detected 28 peptides that matched bovine sEH (Table 2) . Further MS/MS analysis identified three peptide fragments that matched segments of bovine sEH (Table 3) . Two fragments had scores that indicated extensive homology for bovine sEH. As a positive control, MS results were compared against tryptic fragments of bovine catalase. Seventeen peptide fragments were detected that matched bovine catalase (data not shown).
To eliminate the possibility that catalase is directly altering cytochrome P-450 activity to inhibit EET production, epoxygenase assays were performed using microsomes overexpressing CYP2C9. Microsomes were incubated with [ 14 C]AA without catalase or with SBL or CBL catalase (500 U/ml). Metabolites were extracted and analyzed by reversephase HPLC. In control incubations, 14 C metabolites comigrating with EET and DHET standards were observed, and the EET/DHET ratio was 2.0/1 with AA conversion to EETϩDHET of 25% (Fig. 6A) . Incubation with the CBL catalase did not alter the [ 14 C]AA metabolic profile (EET/ DHET ratio ϭ 1.5/1, and AA conversion of EETϩDHET of 23%) (Fig. 6B) . However, the SBL catalase dramatically reduced the magnitude of the metabolites that comigrated with the EETs and increased the peaks that comigrated with the DHETS (EET/DHET ratio ϭ 0.1/1 with AA conversion of EETϩDHET of 31%) (Fig. 6C) . This indicates that catalase itself does not alter CYP2C9 epoxygenase activity, and the CYP2C9 microsome incubation with the SBL catalase showed a greatly reduced EET/DHET ratio, suggesting enhanced EET hydrolysis.
DISCUSSION
The major finding from this study is that some, but not all, commercial catalase preparations are contaminated with sEH. This finding is particularly relevant since EETs and H 2 O 2 have opposing activity in renal vascular studies (12, 16) and both EETs and H 2 O 2 have been identified as EDHFs in other vascular beds (3, 17, 21, 22, 27) . Catalase is a fundamental pharmacological tool widely used to characterize the role of H 2 O 2 in vascular function. However, if the catalase preparation also contains sEH, inhibition of vascular activity could be secondary to limited EET availability and not decreased H 2 O 2 . The effect of contaminated catalase preparations would only be apparent in arteries that demonstrate a clear difference between the dilator ability of the EET and the DHET with more potent dilations occurring with the EETs. In rat renal afferent arteries, 11,12-EET causes a potent dilation whereas 11,12-DHET causes constriction (16) . In these arterioles, the sEH-contaminated SBL catalase reduced 14,15-EET dilations whereas the noncontaminated CBL catalase was without effect. The catalase-associated reduction in EET dilation was rescued with sEH inhibition. Thus sEH contamination of catalase can significantly diminish EET availability and consequently reduce EET dilations. Since H 2 O 2 functions as a contracting factor in renal arteries (12) , inhibition of EET vascular dilation by the contaminated catalase could mask the reduction of H 2 O 2 availability and the associated contraction.
Identification and characterization of sEH as the contaminating enzyme in the SBL catalase preparation was demonstrated through multiple mechanisms. The identification of DHETs as the primary EET metabolite suggested hydrolysis activity. sEH is highly expressed in numerous mammalian tissues including the liver and is the primary endogenous enzyme responsible for EET hydrolysis (8, 30) . Thus sEH was a primary candidate for the hydrolysis activity. In addition to our study, Guenthner and colleagues (13) described sEH preparations contaminated with catalase and vice versa. sEH contamination of catalase preparations likely stems from structural similarities between the two enzymes (14) . Both are cytosolic enzymes, but mammalian catalase is a homotetramer whereas mammalian sEH is a homodimer. However, the subunits are of similar size, ϳ60 kDa.
Catalase-dependent 14,15-EET hydrolysis was blocked by sEH inhibition but not catalase inhibition. In addition, catalasedependent EET hydrolysis demonstrated a similar pattern of EET regioisomer specificity as purified sEH (30) . This pharmacological and hydrolytic profile further suggested sEH as the enzyme responsible for the hydrolysis. In addition, Western immunoblotting detected sEH protein in some commercial catalase preparations. The expression of sEH by Western immunoblotting correlated with EET hydrolysis activity. Additionally, the presence of bovine sEH in the SBL catalase was confirmed by MS analysis. Together, our evidence clearly illustrates the role of sEH in the EET hydrolysis by the SBL catalase.
The catalase sEH contamination should only alter EET availability and not EET production. This was clarified by measuring epoxygenase activity of CYP2C9 microsomes. The EET/DHET production was not reduced by the sEH-contaminated catalase; however, the EET/DHET ratio was dramatically reduced.
The two sEH-contaminated catalase preparations that were identified by Western immunoblotting and EET hydrolysis assays were derived from mammalian liver, purchased from Sigma and had low levels of catalase enzyme activity (SBL ϭ 3,940 U/mg protein, SML ϭ 1,200 U/mg protein) ( Table 1) . The lack of sEH contamination in the CBL liver-catalase demonstrates that contamination is independent of tissue source. The contaminated Sigma catalases were prepared from both murine and bovine sources, showing that contamination is independent of source species. Sigma as a vendor is also not a determining factor since Sigma provided the apparently sEHfree SAN and SHE catalases. In addition, low catalase activity in itself does not correlate with sEH contamination because the SAN preparation had low activity (catalase activity ϭ 5,270 U/mg protein) and did not show evidence of EET hydrolysis or sEH protein expression. Thus it is important to determine the purity of a catalase preparation before use.
To illustrate the importance of our findings to the American Journal of Physiology-Renal Physiology readership, searching the journal website for the terms hydrogen peroxide plus catalase resulted in 2,090 citations. From the first 50 relevant original articles listed, 18 articles used catalase in their experimental design. Of these 18, Sigma was the source in 12 of the articles, 5 articles did not note a catalase source, and 1 used Boehringer Ingelheim Biochemical as their source. Thus Sigma catalase accounts for Ͼ65% of catalase use by American Journal of Physiology-Renal Physiology contributors. It should be noted that we verified sEH contamination of the Sigma bovine and mouse liver-derived catalases of the specific product and lot numbers tested (see Table 1 ). This article should alert researchers to the problem so investigators need to check for sEH contamination of other product and lot numbers. Notation of product and lot numbers are not typically included in manuscript method descriptions.
Catalase is an indispensible tool for studying the endogenous effects of H 2 O 2 , and suitable alternative pharmacological tools to inactivate H 2 O 2 are not available. An alternative approach is to pharmacologically inhibit H 2 O 2 production. However, vascular H 2 O 2 production occurs at many sources, including dismutation of O 2 · Ϫ either spontaneously or by SOD catalysis or enzymatic production by xanthine oxidase or glucose oxidase (2, 24, 25) . Thus pharmacological regulation of H 2 O 2 at the site of production remains complex.
Purification of commercial catalase by various chromatography applications (5, 20) is feasible but time consuming. Purchase of high-specific activity, purified catalase preparations remains a more practical approach to eliminate sEH contamination. In this regard, all high-activity catalase preparations tested for this publication were without apparent sEH contamination.
In summary, our findings demonstrated that certain commercial catalase preparations are contaminated with active sEH. Because of the dual nature of the contaminated catalase preparations to degrade H 2 O 2 and hydrolyze EETs, their use could lead to erroneous interpretations regarding EET-and H 2 O 2 -dependent vascular responses. These studies indicate that published studies using SBL or SML catalase to establish a role for H 2 O 2 as a mediator of endothelium-dependent responses need to be reevaluated and their conclusions questioned.
